Munc13-1-mediated vesicle priming contributes to secretory amyloid precursor protein processing.
The amyloid precursor protein (APP) gives rise toc beta-amyloid peptides, which are the main constituents of senile plaques in brains of Alzheimer's disease patients. Non-amyloidogenic processing of the APP can be stimulated by phorbol esters (PEs) and by intracellular diacylglycerol (DAG) generation. This led to the hypothesis that classical and novel protein kinase Cs (PKCs), which are activated by DAG/PEs, regulate APP processing. However, in addition to PKCs, there are other DAG/PE receptors present in neurons that may participate in the modulation of APP processing. Munc13-1, a presynaptic protein with an essential role in synaptic vesicle priming, represents such an alternative target of the DAG second messenger pathway. Using Munc13-1 knock-out mice and knock-in mice expressing a Munc13-1(H567K) variant deficient in DAG/PE binding, we determined the relative contributions of PKCs and Munc13-1 to PE-stimulated secretory APP processing. We establish that, in addition to PKC, Munc13-1 significantly contributes to the regulation of secretory APP metabolism.